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Abstract 
Art therapy is commonly used across many different situations, as artmaking and creative 
expression provide many different psychological benefits. Specifically, research has found that 
coloring mandalas—abstract, circular designs—can reduce stress more than coloring other prints 
or drawing on blank paper (Curry & Kasser, 2005). However, the reason behind mandala’s stress 
reducing properties has yet to be entirely discovered. The present study attempted to uncover 
part of the mystery behind mandalas by measuring mood and stress in response to watching 
coloring videos. Through an online survey platform, participants were subjected to a stress-
inducing task and then asked to watch a video of someone coloring in a mandala, freely drawing 
on blank paper, or passively observing visual artwork. The results found that watching a video of 
someone coloring does not replicate the effects of actively coloring. The properties mandalas 
have that yield positive mental benefits are unable to be received remotely. More research is 
needed to fully understand the nature of mandalas and contribute to the science of art therapy. 
Keywords: Mandalas, art therapy, creativity, stress, mood
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The Mystery of Mandalas: The Effects of Coloring on Stress Reduction and Mood 
"To practice any art, no matter how well or badly,  
is a way to make your soul grow. So do it." 
—Kurt Vonnegut 
 
Introduction and Literature Review 
Creativity and artmaking have been shown to have significant positive benefits for 
individuals in many ways. Several studies have shown the many ways in which art can improve 
one’s life. For example, Diliberto-Macaluso & Stubblefield (2015) showed that painting 
distracted participants from an angry mood, significantly lowering their arousal and creating 
more positive benefits than simply venting. A study by De Petrillo & Winner (2005) displayed 
evidence that drawing significantly improved mood in participants compared to simply copying 
geometric shapes. That study also found that artmaking improved mood regardless of artistic 
background; college participants who were non-art majors still received the benefits of an art 
intervention.  
In addition to improving mood, research indicates that art can reduce stress and anxiety. 
A week-long intervention with university students showed that coloring for ten minutes a day 
resulted in a decrease in anxiety, stress, and depressive symptoms (Flett, Lie, Riordan, 
Thompson, Conner, & Hayne, 2017). The effects of coloring have been appearing in more 
research, potentially due to the recent trend of adult coloring books promising stress-relief and 
improved mindfulness. Specifically, mandalas—circular, repetitive designs often meant to 
promote meditation or mindfulness, sometimes carrying spiritual meaning—have been a recent 
topic of research interest.  
There are a few foundational research studies that began to observe of the effects of 
coloring mandalas. A study by Curry & Kasser (2005) found that coloring mandalas reduced 
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participant’s anxiety below their initial levels and reduced anxiety more than unstructured 
coloring or coloring a different geometric print. A replication study found the same results and 
supported the evidence that coloring mandalas can reduce anxiety more than other prints (Van 
Der Vennet & Serice, 2012). Another study showed coloring mandalas improved mood and 
decreased physiological stress responses as well (Muthard & Gilbertson, 2016). Mandalas are 
effective for different kinds of anxiety and for multiple populations—coloring them has shown to 
reduce social anxiety in college students and test anxiety in adolescents (Yufang & Yongfang 
2019; Carsley & Heath, 2018). Clearly, something about the design of mandalas has significant 
positive psychological benefits for the people coloring them.  
However, the reason why mandalas have these properties is still uncertain. It could be 
due to the active artistic process of coloring in the pattern. Artistic tasks are known to be more 
stress-reducing than non-artistic tasks, and active artistic tasks are better for stress than passive 
artistic tasks, such as coloring versus observing paintings (Abbott, Shanahan, & Neufeld, 2013). 
Some of the previous mandala studies posited that artistic tasks could provide catharsis or 
redirection from stress or anxiety (De Petrillo, & Winner, 2005). The properties of mandalas 
could be produced by the design of mandalas compared to other prints, considering their 
repetitive patterns and spiritual backgrounds. If the answer to why coloring mandalas has stress-
reducing properties is discovered, potentially other avenues of stress research could be pursued. 
As will be discussed in the next section, discovering ways to reduce stress would be of great 
importance to the physical and psychological health of many. 
The Present Study 
Stress, as pervasive as it is in everyday life, has many short-term and long-term 
deleterious effects, damaging both mind and body (Mayo Clinic, 2019). By discovering more 
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ways to reduce stress, more people can benefit by taking advantages of stress-relieving practices. 
Art has found its way into stressful professions as a method of stress and anxiety reduction. 
Some medical schools are offering artistic workshops and spaces to offer students therapeutic 
outlets, believing in the healing and recuperative qualities of art (Bartley, 1997). Healthcare 
professionals frequently suffer from burnout, anxiety, PTSD, depression, and suicide, and many 
researchers are looking into how art therapy can help reduce those struggles in medical careers 
(Flock, 2019). Art therapy and creative outlets are important for many different people, and 
further research into why it works can only improve its effectiveness.  The present study aims to 
uncover part of the reason why mandalas specifically carry healing properties and promote 
mindfulness and how that knowledge can help people suffering from stress and anxiety.  
Most of the previous research on art and stress has been conducted through in-person 
experiments. The present study will be an online study but will follow the outline of previous art 
and mandala studies. The rationale is to study the effects of watching someone color compared to 
the effects of the physical act of coloring. This comes from the research on mirror neurons, a 
theoretical system in the human brain that is often considered in research on movement and 
empathy (Marshall, 2014; Alcalá-López, Vogeley, Binkofski, & Bzdok, 2019). Mirror neurons 
are supposed to fire when an observer is watching someone else do an action, as if they were 
doing the action themselves. According to some research, the human brain has similar neural 
activity both when the body moves and when observing movement (Marshall, 2014). If the brain 
can respond to watching someone color the same way it would respond to physically coloring, 
this could mean it is not the coloring itself that is important. Potentially, something other than 
physically coloring a mandala could promote stress-relief. Alternatively, if watching coloring 
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does not have the same effects as physically coloring, then it would seem there is something in 
the action of coloring a mandala that has positive benefits. 
Research has already shown that artistic and creative tasks have many positive effects on 
participants. Further, there is evidence that coloring mandalas decreasing stress and anxiety more 
than coloring other patterns and more than unstructured free-drawing activities. But why? What 
about them produces this effect? And, do they still have this effect even when the participant is 
not the one doing the coloring? If the answer to the latter question is yes, this would provide 
more insight into the effects of mandalas. It would also be beneficial for those who have 
decreased mobility and may not be capable of coloring or drawing. The more research and 
scientific evidence there is for art therapy, the more people can benefit from it and utilize it in 
their day-to-day lives.  
 The present study aimed to study the effects of watching videos on the self-reported 
mood and stress levels of participants. Specifically, the study wanted to compare the effects of 
watching a mandala being colored to watching free-drawing on blank paper. The researcher 
hypothesized that, consistent with other studies, watching a mandala coloring video would 
reduce self-reported stress more than watching free-drawing or control videos. The researcher 
also hypothesized that watching free-drawing would also reduce self-reported stress, but to a 
lesser extent than the mandala condition. Concerning mood, the researchers hypothesized that the 
mandala and free drawing condition would improve mood more than the control condition, but 
the mandala condition will improve the mood of participants the most.  
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Method 
Measures 
The present study used two measures of mood and stress. The first was the Positive and 
Negative Affect Schedule (PANAS), provided in full in Appendix A. This measure was 
developed by Watson, Clark, & Tellegen (1988) and it is a mood inventory that reliably reports 
positive and negative emotions. It is two 10-item scales, one with positive adjectives (ex. 
“Excited,” “Strong,” “Proud”) and one with negative adjectives (ex. “Guilty,” “Jittery,” 
“Irritated”). Test takers report how much they identify with the given adjective using a five-point 
Likert-type scale ranging from “Not at all” to “Extremely.” Participants receive a Positive Affect 
and Negative Affect score after they take the PANAS. Higher negative affect scores are 
correlated with lower positive affect scores, and vice versa (Watson, Clark, & Tellegen, 
1988). The PANAS is used in many psychological research studies, including some of those 
mentioned above, and is shown to be reliable, valid, and stable across time (Watson, Clark, & 
Tellegen, 1988). The reported Cronbach’s alpha coefficients for this measure range from .86 to 
.90 for the Positive Affect scale and .84 to .87 for the Negative Affect scale, providing support 
for the high reliability of the PANAS (Watson, Clark, & Tellegen, 1988).  
The second measure was the Short Stress State Questionnaire (SSSQ) created by Helton 
(2004). The SSSQ is a 24-item questionnaire, altered for pre- and post- stress task use and it 
measures Distress, Worry, and Engagement in participants resulting from a stressful task 
(Appendix B). This is done by having participants rate their current relations to words (ex. 
“Dissatisfied,” “Alert,” “Angry”) on a five-point Likert-type scale. The SSSQ also asks 
participants to judge how much given statements describe their current feelings (ex. “Generally, I 
feel in control of things”) on the same five-point Likert-type scale. The SSSQ, both pre- and 
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post- task variations, have been tested for validity and has been confirmed to accurately measure 
current feelings of distress and worry (Helton & Näswall, 2014). For this measure, Cronbach’s 
alpha has been reported to be above .80 for each construct, indicating the high reliability of the 
SSSQ (Helton & Näswall, 2014). 
Materials 
 Four videos were used for the experimental manipulation component of this study. The 
first was the mandala coloring video. The researcher used a mandala print found online 
(Appendix C) and created the video using an iPhone camera. A researcher was filmed coloring 
the print using colored pencils. The second video was also created by the research team and was 
of an artist free drawing sketches of mugs on sketchbook paper, per the artist’s choice. The artist 
used the same colored pencils as the researcher and was filmed on the same iPhone camera. Both 
videos had no audio and had the same lighting and camera angle and both videos were sped up 
1.5x and were each about eight minutes long. The last two videos were used for the control 
condition and were not created by the research team. The first was “San Diego Museum of Art 
(no audio)” by talksmart and the other was “101 of the Best Paintings of All Time! Most Popular 
Art Ever! HD (Fine Art Video Series: Part 1)” by Soothing Scenery: Instant Decor! and retrieved 
from YouTube.com. Both control videos had no audio and combined were approximately the 
same length as the experimental condition videos. These videos were presented together in the 
control condition and a prompt asked participants to watch both videos, instead of the single 
video option in the experimental conditions.  
Participants 
 Of the participants in this study (N=137), 20 identified as male, 106 female, and 1 as 
gender non-conforming. When reporting their ethnicity, 71.5% of participants identified as 
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White, 15.3% as Hispanic, 7.3% as Asian, 2.9% as Native Hawaiian or Pacific Islander, and 3% 
as Other/Prefer not to say. The age range was from 18 to 51 years, with 70.7% of participants 
being between 18-22 years of age. All participants were enrolled in Central Washington 
University: 24.1% reported their class standing as Freshman, 19.7% as Sophomore, 30.7% as 
Junior, 24.1% as Senior, and 1.5% reporting as Other (Post-Baccalaureate). Participants were 
recruited through the CWU Sona System, an online bulletin board for research conducted by 
students and faculty in the Psychology Department Participants were eligible to earn one extra 
credit point for their participation. 
Procedure 
This study was conducted online through Qualtrics, a web-based survey platform. 
Participants first read a consent form following Human Subjects Review Council (HSRC) 
guidelines, then verified that they were 18 years of age or older and consented to their 
participation in the study. Participants were not told that the study was measuring the effects of 
watching coloring on stress and mood. Instead, they were told that it was a study on stress and 
mood and warned that the activities in the study may be stress inducing. After consenting, 
participants began the study by filling out the PANAS measure, self-reporting their mood over 
the past week.  
After reporting their current mood through the PANAS, participants were prompted to 
complete a stress-inducing activity. Participants were asked to describe a stressful experience 
from their life using a minimum of 500 characters. The goal of the activity was to raise 
participant’s stress level from their initial self-report. This activity has been shown to increase 
feelings of stress in previous research studies, such as in one of the foundational mandala studies 
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mentioned above (Curry & Kasser, 2005). After completing the activity, participants completed 
the pre-task variation of the SSSQ to measure their stress levels.  
 From there, participants were randomly assigned into one of three conditions: mandala, 
free drawing, or control. Participants in the mandala condition watched a video of a person 
coloring in a mandala with colored pencils. The free drawing condition had participants watch a 
video of a person sketching on a blank piece of paper with colored pencils. Participants in the 
control condition watched two videos observing artwork. Before each video, there was a prompt 
to pay attention to the content. After watching their respective videos, all participants completed 
the post-task variation of the SSSQ to measure stress levels again. Participants also filled out the 
PANAS again to measure their mood change over the course of the study.  
To conclude the study, participants reported demographic information and then 
proceeded to the debriefing page. The nature of the study was revealed, and participants were 
given the contact information for the research team, the HSRC, and the Student Medical and 
Counseling Center (SMaCC). Participants were thanked for their time and were granted one 
point on the Sona System.  
Results 
Two 2 (pre-, post-test) x 3 (mandala, free drawing, control) mixed ANOVAs were 
conducted to assess the effects of the conditions on the SSSQ and the PANAS scores. The 
researcher hypothesized that the mandala condition would improve PANAS scores and decrease 
SSSQ scores the most for participants. However, no significant differences were found for the 
change in PANAS scores among the three conditions, F(2,136) = .65, p=. 52, partial η2= .01. 
Analyzing SSSQ results, there was no significant difference in pre- and post- task Distress 
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scores, F(2,134) = 2.02, p= .11, partial η2= .03. Pre- and post-task Worry scores also did not 
significantly change across conditions. F(2,134) = .027, p= .97, partial η2= .00, respectively.  
A significant difference between conditions and the change in Engagement was observed, 
F(2,136) = 5.26, p .01, partial η2=  .07. Tukey’s post-hoc comparison revealed that the free draw 
condition (M=.79, SD=.71, n=46) differed significantly than the control condition (M=.31, 
SD=.74, n=44) for the change in engagement scores for participants. The free draw condition 
significantly raised engagement scores more than the control condition. 
Further, there were no significant interactions between the conditions and the change in 
scores. The PANAS score’s interactions were non-significant, F(2,134) = .87, p= .42, partial η2= 
.01. Similar results were found for the SSSQ. The change in Distress scores did not have a 
significant interaction with the conditions, F(2,134) = .29, p=.74, partial η2=.01. The Worry 
scores also did not significantly interact, F(2,134) = .55, p=.57, partial η2=.01. Finally, the 
change in Engagement scores across conditions also had a non-significant interaction, F(2,134) = 
.67, p=.51, partial η2=.01. The mandala, free-draw, or control condition were not found to have 
significant relationships with participant’s pre- or post-task PANAS or SSSQ scores. 
Discussion  
This study examined the effects of watching coloring on self-reported mood and stress 
levels. It was hypothesized that watching a mandala being colored would decrease stress and 
improve mood the most out of the three video conditions. However, the results did not support 
this hypothesis and no significant results were found in favor of this conclusion.  
The only significant finding was that the free draw condition improved Engagement 
scores more than the mandala or control condition. Engagement, while a part of the SSSQ, is tied 
to measuring motivation. The questions for the Engagement construct asked participants to 
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identify with words such as “Alert” and “Active” or statements such as “I was motivated to do 
the task.” Potentially, after viewing the video of an artist freely sketching, participants felt 
compelled to create art or to actively draw but could not in the moment as they had to complete 
the study. This may have elicited stronger feelings of motivation, leading to an increase in 
Engagement scores. However, without asking participants directly or by including questions 
about artistic motivation, this claim cannot be verified.  
Limitations 
This study had a few limitations that may have affected the results. Since this study was 
conducted entirely online, the researchers could not validate the participant’s activity. If 
participants failed to focus on the coloring videos, they may not have received the full possible 
effects of watching the coloring. Also, if participants were distracted, that may have affected 
their reported mood or stress level. Any interference in mood or stress, or any distraction from 
the videos would be a confounding variable to the study. There may have been factors that 
affected the participants in ways that are unknown to the researcher, limiting the full 
understanding of the effects of watching coloring compared to coloring in person.  
 Another limitation of this study could have been the repetition of the PANAS and the 
SSSQ. Both measures were given twice to participants within less than thirty minutes of each 
other, and both measures are at least twenty questions long. This is a high number of questions to 
answer twice in a row in a short amount of time. This could have potentially led to testing fatigue 
or response bias in participants. By administering them this way, the measures may not have 
accurately reflected the mood or stress levels of participants. This would mean the data would 
not have reflected the true changes in mood or stress across the study for the participants.  
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A third limitation of the study is the lack of generalizability to other populations. This 
study recruited exclusively college students, specifically those enrolled in at least one 
psychology course. Also, the majority of participants identified as female. While this study did 
not aim to examine gender differences in the effects of coloring, future research or replication 
studies could investigate the effects of coloring on more diverse populations.  
Future Research 
 In regards to the one significant finding of this study, future research studies can examine 
if watching a creative task increases motivation to perform a creative task. The findings of this 
study suggest that watching a video of someone freely sketching increases motivation. This 
could have implications for individuals who frequently feel stuck and unmotivated in their 
creative projects. If watching someone else be creative increases the drive to be creative, then 
that would be a useful technique in changing stuck mindsets and regaining motivation. However, 
this phenomenon would have to be further investigated before any theories can be validated.  
Future research should also continue to explore the psychological benefits of coloring. 
There is still much unknown about the nature of mandalas. More studies can be conducted to 
discover if it is the pattern of the mandala that decreases stress and anxiety and improves mood 
and mindfulness. Mandala patterns are often repetitive and abstract, which could increase 
thoughtfulness and focus in an individual when coloring one, thus leading to positive 
psychological benefits. More studies can test the impact of the mandalas design compared to 
other designs, such as other abstract or circular patterns.  Or, potentially the effects are caused by 
the spiritual aspect of the design, and future research can study if the spirituality of participants 
has a correlation with the positive effects of coloring them.  
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Further studies could also discover other potential long-term benefits of coloring 
mandalas, such as promoting well-being, long-term happiness, or resilience. Art and creative 
expression, while extensively researched, may have more undiscovered effects that could be of 
use to humanity. While this study may have discussed one aspect of the benefits of coloring, 
there is much more to learn about the mystery of mandalas. 
Conclusions 
A majority of the population has been afflicted by stress or a negative mood, often 
repeatedly and to a significant degree. This author has discussed art and creativity’s role in stress 
relief and mood improvement. Previous research has indicated the many psychological benefits 
of art therapy, specifically the positive effects of coloring mandalas compared to other artistic 
tasks (Curry & Kasser, 2005). The current researcher aimed to have a more complete 
understanding of this phenomenon as a result of this study. The researcher hypothesized that the 
effects of watching coloring would be consistent with the effects of actively coloring. Even 
though the findings of this study did not support this initial hypothesis, the results still 
illuminated part of the nature of mandalas. As far as this study found, the properties of mandalas 
that elicit positive effects cannot be replicated remotely. There is a quality to mandalas that can 
only be experienced through the physical act of coloring them.  
This conclusion, while revealing, does not satisfy many of the questions related to the 
nature of mandalas. The researcher hopes that future studies endeavor to learn more about the 
properties of mandalas, in order to better understand their effects and how people can use them 
to improve their own mental well-being. Understanding more about the psychological benefits 
mandalas offer can lead to increased knowledge of stress, mood, and other mental maladies, 
which could greatly improve the effectiveness of art therapy for those who need it.  
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Appendix A 
Positive and Negative Affect Schedule (PANAS-SF) 
 
Indicate the extent you have felt 
this way over the past week. 
Very 
slightly or 
not at all 
 
A little 
 
Moderately 
 
Quite a bit 
 
Extremely 
PANAS 
1 Interested 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
2 Distressed 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
3 Excited 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
4 Upset 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
5 Strong 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
6 Guilty 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
7 Scared 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
8 Hostile 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
9 Enthusiastic 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
10 Proud 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
11 Irritable 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
12 Alert 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
13 Ashamed 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
14 Inspired 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
15 Nervous 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
16 Determined 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
17 Attentive 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
18 Jittery 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
19 Active 
 
1 
 
2 
 
3 
 
4 
 
5 
PANAS 
20 Afraid 
 
1 
 
2 
 
3 
 
4 
 
5 
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Appendix B 
Short State Stress Questionnaire (SSSQ) 
Pre-Task Variation 
 
Please indicate how well each word describes how you feel At The Moment. 
Not at all = 1 A little bit = 2 Somewhat = 3 Very much = 4 Extremely = 5  
1. Dissatisfied  1 2  3 4 5 
2. Alert  1 2  3 4 5 
3. Depressed  1 2  3 4 5 
4. Sad  1 2  3 4 5 
5. Active  1 2  3 4 5 
6. Impatient  1 2  3 4 5 
7. Annoyed  1 2  3 4 5 
8. Angry  1 2  3 4 5 
9. Irritated  1 2  3 4 5 
10. Grouchy  1 2  3 4 5 
Please indicate how true each statement is of your thoughts During The Past Ten Minutes. 
Not at all = 1 A little bit = 2 Somewhat = 3 Very much = 4 Extremely = 5 
11. I am committed to attaining my performance goals 1 
 
2 
 
3 
 
4 
 
5 
12. I want to succeed on the task 1 2 3 4 5 
13. I am motivated to do the task 1 2 3 4 5 
14. I’m trying to figure myself out 1 2 3 4 5 
15. I’m reflecting about myself. 1 2 3 4 5 
16. I’m daydreaming about myself. 1 2 3 4 5 
17. I feel confident about my abilities. 1 2 3 4 5 
18. I feel self-conscious. 1 2 3 4 5 
19. I am worried about what other people think of me. 1 2 3 4 5 
20. I feel concerned about the impression I am making. 1 2 3 4 5 
21. I expect to perform proficiently on this task. 1 2 3 4 5 
22. Generally, I feel in control of things. 1 2 3 4 5 
23. I thought about how others have done on this task. 1 2 3 4 5 
24. I thought about how I would feel if I were told how I performed. 1 2 3 4 5 
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Post-Task Variation 
Please indicate how well each word describes how you felt During The Task. 
Not at all = 1 A little bit = 2 Somewhat = 3 Very much = 4 Extremely = 5    
1. Dissatisfied  1 2  3 4 5 
2. Alert  1 2  3 4 5 
3. Depressed  1 2  3 4 5 
4. Sad  1 2  3 4 5 
5. Active  1 2  3 4 5 
6. Impatient  1 2  3 4 5 
7. Annoyed  1 2  3 4 5 
8. Angry  1 2  3 4 5 
9. Irritated  1 2  3 4 5 
10. Grouchy  1 2  3 4 5 
Please indicate how true each statement was of your thoughts While Performing The Task. 
Not at all = 1 A little bit = 2 Somewhat = 3 Very much = 4 Extremely = 5 
11. I was committed to attaining my performance goals 1 
 
2 
 
3 
 
4 
 
5 
12. I wanted to succeed on the task 1 2 3 4 5 
13. I was motivated to do the task 1 2 3 4 5 
14. I tried to figure myself out. 1 2 3 4 5 
15. I reflected about myself. 1 2 3 4 5 
16. I daydreamed about myself. 1 2 3 4 5 
17. I felt confident about my abilities. 1 2 3 4 5 
18. I felt self-conscious. 1 2 3 4 5 
19. I was worried about what other people think of me. 1 2 3 4 5 
20. I felt concerned about the impression I was making. 1 2 3 4 5 
21. I performed proficiently on this task. 1 2 3 4 5 
22. Generally, I felt in control of things. 1 2 3 4 5 
23. I thought about how others have done on this task. 1 2 3 4 5 
24. I thought about how I would feel if I were told how I performed. 1 2 3 4 5 
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Appendix C 
 
